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The H3 subtype avian influenza virus (AIV) can provide genes for human influenza virus through gene reassortment, which 
raises great concerns in terms of its potential threat to human health. Here, we report the complete genome sequence of a novel 
H3N2 AIV isolated from domestic ducks in the Jiangsu province of eastern China in 2004, which is a natural recombinant virus 
whose genes are derived from H3N8, H5N1, H5N2, HI 1N2, H4N6, and H1N1 AIVs. This genome will help to understand the 
epidemiology and molecular characteristics of H3N2 influenza virus in eastern China. 
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Avian influenza (AI) is caused by type A influenza viruses, 
which mainly result in systemic or respiratory diseases in 
birds. All known influenza A virus subtypes differ with respect to 
two surface glycoproteins, hemagglutinin (HA) (HI to HI 7) and 
neuraminidase (NA) (Nl to N10) (1, 2). It is notable that the 
results of a recent epidemiological investigation of different-HA- 
subtype avian influenza viruses (AIVs) showed that the H3 sub- 
type is the predominant subtype among low-pathogenic AIVs, 
and the seasonal variations in isolates of the H3 subtype AIVs are 
consistent with those of human H3 subtype influenza viruses (3). 
Some research predicts that H3 subtype AIVs will be capable of 
directly infecting humans through gene reassortment (4, 5). Pre- 
vious studies demonstrated that the Hong Kong pandemic influ- 
enza virus (H3N2) in 1968 was a reassortant with avian (H3) PB1 
and HA genes and six other genes from the human (H2N2) virus 
(6). Therefore, these findings emphasize the importance of H3 
AIV surveillance for understanding the genesis and emergence of 
novel reassortants with pandemic potential. 

In this study, strain A/duck/Jiangsu/26/2004 (H3N2) was iso- 
lated from apparently healthy domestic mallard ducks in the Ji- 
angsu province of eastern China. PCR was performed by using the 
universal primers for influenza A virus (7). These PCR products 
were purified and sequenced on an ABI 3730 capillary DNA- 
sequencing instrument. Genome sequences were aligned by using 
ClustalW in the Molecular Evolutionary Genetics Analysis 
(MEGA) 5.0 software. 

The complete genome of the strain consists of eight segments 
of negative-sense single-stranded RNA molecules, including poly- 
merase basic 2 (PB2), PB1, polymerase acidic (PA), HA, nucleo- 
protein (NP), NA, matrix (M), and nonstructural (NS) proteins. 
The full lengths of these segments are 2,341, 2,341, 2,233, 1,765, 
1,565, 1,467, 1,027, and 890 nucleotides, respectively. The strain 
possessed the low-pathogenic influenza A virus sequence 
PEKQTR I G at the cleavage site. Analysis of potential glycosyla- 



tion sites of the isolate revealed that there were 6 potential 
N-linked glycosylation sites in HA (positions 8, 22, 38, 165, 285, 
and 483), while there were 7 in NA (positions 61, 69, 70, 146, 200, 
234, and 402) . Furthermore, there were no changes in the length of 
the NA stalk region and the NS1 protein. 

Sequence analysis showed that the HA gene showed the highest 
sequence homology (96%) with that of the isolate A/duck/Siberia/ 
100/2001 (H3N8). PB1 and NP showed the highest sequence 
homologies (99%) with those of the virus strains A/R (duck/Mon- 
golia/54/01-duck/Mongolia/47/01) (H5N1) and A/water/Xinji- 
ang/2009 (H5N1). PB2 and PA showed the highest sequence ho- 
mologies (99%) with those of the isolates A/aquatic/Korea/ 
MA81K/2007 (H5N2) and A/duck/Jiangxi/1286/2005 (H5N2), 
respectively. The NA gene showed the highest sequence homology 
(99%) with that of the isolate A/swan/Shimane/48/ 1997 (H11N2). 
The M gene showed the highest sequence homology (99%) with 
that of the isolate A/wild bird/Korea/YS 109/2007 (H4N6). In ad- 
dition, the NS gene was most closely related to that of the isolate 
A/mallard/Bavaria/ 185-8/2008 (H1N1). Thus, we isolated a novel 
multiple-gene reassortant H3N2 influenza virus whose genes were 
derived from H3N8, H5N1, H5N2, H11N2, H4N6, and H1N1 
AIVs. 

Therefore, the genome information of A/duck/Jiangsu/26/ 
2004 (H3N2) will help in the investigation of the epidemiology of 
AIV in domestic ducks in China. 

Nucleotide sequence accession numbers. The complete 
genomic sequence of A/duck/Jiangsu/26/2004 (H3N2) was depos- 
ited in GenBank under the accession no. KC261666 to KC261673. 

ACKNOWLEDGMENTS 

This work was supported by the Major State Basic Research Development 
Program of China (973 Program) (grant no. 2011CB505003), the ear- 
marked fund for Modern Agro-Industry Technology Research System 
(grant no. nycytx-41-G07), the National Key Technologies R&D Program 



March/April 2013 Volume 1 Issue 2 e00221-12 



Genome Announcements 



genomea.asm.org 1 



Li et al. 



of China (grant no. 2010BAD04B01), the Priority Academic Program 
Development of Jiangsu Higher Education Institutions (PAPD), and the 
Program for Changjiang Scholars and Innovative Research Team in Uni- 
versity (PCSIRT) (grant no. IRT0978). 

REFERENCES 

1 . Tong S, Li Y, Rivailler P, Conrardy C, Castillo DA, Chen LM, Recuenco 
S, Ellison JA, Davis CT, York IA, Turmelle AS, Moran D, Rogers S, Shi 
M, Tao Y, Weil MR, Tang K, Rowe LA, Sammons S, Xu X, Frace M, 
Lindblade KA, Cox NJ, Anderson LJ, Rupprecht CE, Donis RO. 2012. A 
distinct lineage of influenza A virus from bats. Proc. Natl. Acad. Sci. U. S. A. 
109:4269-4274. 

2. Webster RG, Bean WJ, Gorman OT, Chambers TM, Kawaoka Y. 1992. 
Evolution and ecology of influenza A viruses. Microbiol. Rev. 56:152-179. 

3. Peng Y, Zhang W, Xue F, Wang W, Li Y, Meng C, Liu X. 2009. Etiological 
examination on the low pathogenicity avian influenza viruses with different 



HA subtypes from poultry isolated in eastern China from 2006 to 2008. 
Chin. J. Zoonoses 2:0 1 1 . 

4. Campitelli L, Fabiani C, Puzelli S, Fioretti A, Foni E, De Marco A, Krauss 
S, Webster RG, Donatelli I. 2002. H3N2 influenza viruses from domestic 
chickens in Italy: an increasing role for chickens in the ecology of influenza? 
J. Gen. Virol. 83:413-420. 

5. Song MS, Oh TK, Moon HJ, Yoo DW, Lee EH, Lee JS, Kim CJ, Yoo GJ, 
Kim H, Choi YK. 2008. Ecology of H3 avian influenza viruses in Korea and 
assessment of their pathogenic potentials. J. Gen. Virol. 89:949-957. doi: 
10.1099/vir.0.83462-0. 

6. Scholtissek C, Rohde W, Von Hoyningen V, Rott R. 1978. On the origin 
of the human influenza virus subtypes H2N2 and H3N2. Virology 87: 
13-20. 

7. Hoffmann E, Stech J, Guan Y, Webster RG, Perez DR. 2001. Universal 
primer set for the full-length amplification of all influenza A viruses. Arch. 
Virol. 146:2275-2289. 



2 genomea.asm.org 



Genome Announcements 



March/April 2013 Volume 1 Issue 2 e00221-12 



